We studied 400 eyes which underwent cataract extraction with posterior chamber intraocular lens (TOL) implantation to compare the predictive accuracy of various IOL power calculation formulae. The new Sanders-Retzlaff-Kraff (SRK) II formula was more accurate than the original SRK and Binkhorst II formulae. Modification of the A constants used in the SRK II formula to make it 'surgeon specific' improved its performance further; 80% of the eyes had less than 1 dioptre error and only one eye (0-3%) had an error of more than 3 dioptres.
SUMMARY
We studied 400 eyes which underwent cataract extraction with posterior chamber intraocular lens (TOL) implantation to compare the predictive accuracy of various IOL power calculation formulae. The new Sanders-Retzlaff-Kraff (SRK) II formula was more accurate than the original SRK and Binkhorst II formulae. Modification of the A constants used in the SRK II formula to make it 'surgeon specific' improved its performance further; 80% of the eyes had less than 1 dioptre error and only one eye (0-3%) had an error of more than 3 dioptres.
Intraocular lens (IOL) implantation is at present the commonest method of visual rehabilitation after cataract extraction. Successful IOL implantation depends partly on the ability to predict postoperative refraction with accuracy. Numerous IOL power calculation formulae are available. They are either mathematical, based on theoretical optics,' empirical, based on statistical regression analysis of a large number of implant patients,="' or a combination of the theoretical-empirical approaches." There is no general consensus as to which approach or which particular formula is the most accurate."'7 However, the Sanders-Retzlaff-Kraff (SRK) formula' " has become the most widely used for implant power calculation throughout the world. I'1622 Sanders et al"' have recently introduced a new SRK II formula which has been shown to reduce the prediction error of the original SRK formula in short (<22 mm) and long (>24.5 mm axial length) eyes.
We routinely use the SRK formula to calculate IOL implant power. This study was carried out, firstly, to compare the predictive accuracy of the new SRK II formula with that of the original SRK and Binkhorst II formulae (see Appendix), and secondly improve if possible the results of the SRK II formula by modifying the constants used.
Materials and methods
This study was performed on 400 consecutive eyes which underwent cataract extraction followed by IOL implantation. All the eyes included in this study Correspondence to Mr M S Dang, FRCS. had a final corrected visual acuity of 6/12 or better and postoperative astigmatism of less than 2-5 dioptres in cylindrical power.
IOL power was calculated on measurements of axial length and corneal curvature. All axial lengths were measured by applanation (A scan ultrasonography) with the Radionics Medical OculometerTm 4100 system with a 10 MHz transducer. Corneal curvature was taken as the average of measurements in two meridia with an Inami BL-1 Keratometer. The power of the IOL implant was calculated by the software program within the ultrasound equipment system.
All the operations were carried out by the same surgeon (MSD). Cataract extraction followed by a posterior chamber IOL (IOLAB 107W modified Sinskey style, 10°angulated reversed optic lens) in the capsular bag was performed by the 'Intercapsular' technique." Sutures were selectively cut or loosened in patients at four to six weeks postoperatively if they had a cylindrical power of 2-5 dioptres (D) or more. However, if the desired results were not obtained by this procedure, all the sutures were removed at eight weeks postoperatively. Refractions used in this study were carried out between six and eight weeks postoperatively.
We adopted the approach of Sanders et al"' and grouped our data base in subsets of short eyes (axial length less than 22 mm) and long eyes (greater than or equal to 24*5 mm), with average eyes in between. We derived separate A constants within each subset and used these values in our modification of the SRK II formula. 823
The original SRK formula was used to calculate the predicted emmetropic IOL power values for each patient. The deviations of the actual implant power from that predicted were converted to the dioptric spherical equivalent in the spectacle plane by the following formula:
where PI is the dioptric power of the actual implant used, PE is the predicted emmetropic IOL power, CR is the ratio between the implant and the spectacle plane, and Rs is the observed postoperative refraction. We used a CR value of 1-25 for PE >14 D and [-00 for PF <14 D."' 4 "h This process of computing the difference between the actual and predicted postoperative refractive status of each patient was then carried out for the other IOL power calculation formulae under evaluation-Binkhorst II, SRK II, and our modification of the SRK II formula. We assessed the clinical significance rather than the statistical significance" of the difference in predictive accuracy of the above formulae on the basis of the following parameters: mean absolute deviation from emmetropia (in dioptres), standard error of the mean deviation and the distribution of the deviations (number of patients with actual postoperative refraction within 1 or 2 dioptres respectively of the predicted postoperative refraction). In the 'long eye' group (Table 3) , the SRK formula performed poorly compared with the SRK 11 and
Results
Our database consisted of 400 eyes with IOL implants. They comprised 65 short eyes (axial length <22 mm), 283 eyes of average axial length (22-24.49 mm), and 52 long eyes (>24-5 mm).
The A constants we derived after dividing the above groups into subgroups were as follows: Average eyes: 118 4; short eyes: <20 mm -119-9, 20 to <21 mm -119 5, 21 to <22 mm -119; long eyes: 24-5 to <26 mm -117-3, B26 mm -117. Hence we personalizedd' the A constants used in the SRK II formula to make it 'surgeon specific' as shown in Table 1 . Al is the recommended A constant for use in calculating IOL poAser. We chose to concentrate on the SRK formula for the following reasons: (1) It is the most widely used formula throughout the world and includes many users in the United Kingdom.'7 -2 (2) Improving this formula will mean more accuracy at no extra expense to the surgeon; some of the available formulae are expensive and would make the existing equipment obsolete. (3) It is a simple and elegant formula, and the constants used can be easily modified to make it surgeon-specific. Such modification has been shown to improve the predictive accuracy of the original SRK formula. 17 211 7 The SRK II formula can be calculated with the same equipment and program as that for the original SRK formula. We found it easy to use, since it merely needed appropriate adjustment to the A constant depending on the axial length of the eye under consideration; all other inputs were the same. This adjustment was necessary in 29% of the eyes which were not of average length.
It is evident from Table 2 that over all the SRK II formula was only marginally better than the SRK and Binkhorst II formulae. This is because the majority of the eyes are of average axial length, where the various IOL calculation formulae predict equally accurately. It is the short eyes' or long eyes' which usually cause problems in the predictability after calculation of IOL power. In both these groups the SRK II formula was clearly superior to the SRK and Binkhorst 11 formulae (Table 3) .
We had no difficulty in 'personalising' the A constants used in the SRK 11 formula. This improved its predictive accuracy further (Tables 2 and 3 Richards et al"O found that cutting sutures in the early postoperative period is effective for control of astigmatism, but this effect decays with time. In fact, there was no difference at three years between the cases in which sutures had been cut and those in which they had not been cut. Secondly, there is a rapid resolution of astigmatism in the first four months after surgery.<'
The SRK II formula provides a high degree of predictive accuracy at no extra cost in terms of time or money to the users of the original SRK formula. The constants used can be easily modified by the surgeon to take into account surgeon-specific variables and thus improve its ability to predict IOL power.
